to the case of 2π/r-periodic functions. Moreover, as a measure of approximation r-differences of the entries are used.
Introduction
Let L 
)︃ (n = 0, 1, 2, ...) ,
for the A−transformation of S k f or̃︀ Sf , respectively. In this paper, we will study the upper bounds of ⃒ ⃒ T n,A f (x) − f (x) ⃒ ⃒ and
⃒ ⃒ ⃒ by the functions of modulus of continuity type. These are nondecreasing continuous functions having the following properties: ω (0) = 0, ω (δ1 + δ 2) ≤ ω (δ1) + ω (δ2) for any 0 ≤ δ 1 ≤ δ 2 ≤ δ 1 + δ 2 ≤ 2π. We will also consider functions from the following subclasses
where r ∈ N, ω and̃︀ ω are functions of modulus of continuity type. Moreover,
It is easy to see
are the classical moduli of continuity. It is clear that̃︀
The above deviations were estimated in the paper [2] and generalized in [3] as follows: Theorem A. 
3)
In our theorems we generalize the above results by considering functions from L p 2π/r and using An,r with r ∈ N instead of A 
Statement of the results
In this section we will present the estimates of the quantities
Additionally, we will formulate some remarks and corollaries. 
and a function of the modulus of continuity typẽ︀ ω satisfies the conditions:
⎧ ⎪ ⎨ ⎪ ⎩ π r(n+1) ∫︁ 0 (︃̃︀ ω (t) t ⃒ ⃒ sin rt 2 ⃒ ⃒ β )︃ q dt ⎫ ⎪ ⎬ ⎪ ⎭ 1 q = O (︁ (n + 1) β+1/p̃︀ ω (︁ π n + 1 )︁)︁ , (2.5) where q = p (p − 1) −1 , ⎧ ⎪ ⎨ ⎪ ⎩ π r(n+1) ∫︁ 0 (︃ |ψx (t)| ⃒ ⃒ sin rt 2 ⃒ ⃒ β︀ ω (t) )︃p dt ⎫ ⎪ ⎬ ⎪ ⎭ 1/p = Ox (1) . (2.6) and ⎧ ⎪ ⎨ ⎪ ⎩ π r ∫︁ π r(n+1) (︃ |ψx (t)| ⃒ ⃒ sin rt 2 ⃒ ⃒ β︀ ω (t) t )︃p dt ⎫ ⎪ ⎬ ⎪ ⎭ 1 p = Ox (︀ (n + 1) )︀ , (2.7) with 0 < < β + 1 p . If a matrix A is such that (2.4) holds, then ⃒ ⃒ ⃒̃︀ T n,A f (x) −̃︀ f (x) ⃒ ⃒ ⃒ = Ox (︁ (n + 1) β+ 1 p +1 An,r̃︀ ω (︁ π n + 1 )︁)︁ .
Remark 1. If we consider the following more natural condition
⎧ ⎪ ⎨ ⎪ ⎩ π r ∫︁ π r(n+1) (︃ |φx (t)| ⃒ ⃒ sin rt 2 ⃒ ⃒ β ω (t) t )︃p dt ⎫ ⎪ ⎬ ⎪ ⎭ 1 p = Ox (︁ (n + 1) − 1 p )︁ , for ∈ (︁ 1 p , 1 p + β )︁ where β > 0, instead
of (2.3) and for̃︀ ω and ψ analogously, then our estimates take the form
⃒ ⃒ T n,A f (x) − f (x) ⃒ ⃒ = Ox (︁ (n + 1) β+1 An,r ω (︁ π n + 1 )︁)︁ , and ⃒ ⃒ ⃒̃︀ T n,A f (x) −̃︀ f (x) ⃒ ⃒ ⃒ = Ox (︁ (n + 1) β+1 An,r̃︀ ω (︁ π n + 1 )︁)︁ .
These considerations are natural because in the case of norm approximation the new conditions, as well as the old ones, always hold for f
respectively.
Remark 2. For r = 1, we can observe that if we use, in the proof of Theorem 1 the estimate
from Lemma 2, then we additionally need the condition
In this case we can apply the weaker condition 
Likewise in the conjugate case.
Auxiliary results
We begin this section by introducing some notation from [4] It is clear by [1] that
Now, we present very useful property of functions of the modulus of continuity type. Next, we present the known estimates. 
for every m ≥ n.
We additionally need two estimates as a consequence of Lemma 3.
Lemma 4.
Let r ∈ N, l ∈ Z and (a n,k ) 
)︃ and our lemma is proved.
Lemma 5.
Let r ∈ N, l ∈ Z and (a n,k )
and thus our proof is complete.
We also need some special conditions which which follow from that which was mentioned earlier. 
Hence, by (2.1) our estimate follows. Proof. By substituting t = 2mπ r + u, analogously to the above proof, we obtain
and we have the desired estimate.
, where 1 ≤ p < ∞ and r ∈ N − {1}. If condition (2.2) holds with some function ω of the modulus of continuity type and β ≥ 0, then
Hence, by (2.2) our estimate follows.
, where 1 ≤ p < ∞ and r ∈ N. If condition (2.2) holds with some function ω of the modulus of continuity type and β ≥ 0, then
Proof. By substituting t = 2mπ r + u, analogously to the above proof, we obtain
and we have the desired estimate. 
Hence, by (2.3) our estimate follows.
, where 1 ≤ p < ∞ and r ∈ N. If condition (2.3) holds with some function ω of the modulus of continuity type and β, ≥ 0, then
Proofs of the results

Proof of Theorem 1
It is clear that 
